Two dual-color split signal fluorescence in situ hybridization assays to detect t(5;14) involving HOX11L2 or CSX in T-cell acute lymphoblastic leukemia.
The t(5;14)(q35;q32) is a novel cryptic translocation in pediatric T-cell acute lymphoblastic leukemia (T-ALL), involving HOX11L2 or CSX on 5q35. The 14q32 breakpoints are heterogeneous. Because the t(5;14)(q35;q32) is hard to detect using conventional karyotyping, it is easily missed in routine diagnostics. Here we describe the development and application of split signal fluorescence in situ hybridization (FISH) assays for both HOX11L2 and CSX, for detection of t(5;14) possibly present in T-ALL patients. We developed and validated two split signal FISH assays for metaphase and interphase detection of t(5;14) in T-ALL patients. We also investigated the involvement of IGH on 14q32. In addition, HOX11L2 and SIL-TAL1 expression was studied using reverse transcription polymerase chain reaction (RT-PCR). The FISH assays were validated on cell lines and T-ALL patients. We did not identify cases with a t(5;14)(q35;q32) involving CSX, but we did identify 5 cases of t(5;14) involving HOX11L2 out of 32 T-ALL cases studied; in each case the 14q32 breakpoint was found to be centromeric to the IGH region. All 5 positive cases showed HOX11L2 expression, as did 1 case without t(5;14)(q35;q32). Cases with t(5;14)(q35;q32) involving HOX11L2 did not show TAL1 abnormalities, whereas 5 HOX11L2 negative cases did. Using the newly developed and validated FISH probe sets, we identified 5 new cases of t(5;14) involving HOX11L2 both on metaphases and interphases. The incidence of the t(5;14)(q35;q32) involving CSX is probably low. RT-PCR results suggest that TAL1 and HOX11L2 expression, or TAL1 aberrations and the t(5;14)(q35;q32) involving HOX11L2 are mutually exclusive.